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[|f^*13] ff;£3l 1 2{Cfc^T, 
[m&m 1 4 ] « 1 2 {C;B^T, 

& 3 h iz w-r s mm HLffi&mmmmm, 
mnzMft&m&z^i,*. mmM&mmx(Dfo#i<D iMit:ijSt5«^, 
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mm ik rnmrn t v>mm? - * * mm-r & mm t , 

[IM18] »*£l 7lCfcV*T, 

im^m 1 9 ] m&m i i 8 *i*mc e^t, 

[3**3(2 2] 3**9173rM2 1 CD v^jnjWcffi*©M»A^8^MS! 

[IM2 4] !f*92 2 ££l£2 3 JCfc^T, 

o 

[11*9 2 5] f^2 2 *fctt2 3 {C^VNT, 



4 



ffJSEW 2003-3043204 



#2003-068284 



o 

MI a^S; ;* - a. - & 3B« -T £ g £ T* & * &f»M. 

[0 0 0 1] 

[0 0 0 2] 

liltt#Ili (AT .-anaerobic threshold) VlSM^fflRMCDfll 

a>acliS7?fe«ILBftl5lffi (LT : lactate threshold) CD&ffi, *fct*, Mlfr^ 

fe«^a^*©ilt«T*fe-5^mB (VT : ventilatory threshold) 

CT : Catecholamine Threshold) tjQ.^l'^^o 
[0 0 0 3] 
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[0 0 0 4] 

[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

st-fes^ iLmnsia (lt) cMtsiiMM^SA5i:> sgm^ra© 
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i>\ &z^\t%mfflmizmbfcmM(nmm&ffi&mx'&zfr*wmxi*z a mz. 

•& x ^ , z. (Dmmmm ^mmmmmt^mm^<D&tnzm^^xmmx^^o 
*nm<DMWijmmBmmmm*. z.<Dft<Dmm&mzfo%i&£ti:w (wat 
t) 

[0 0 10] 
[0 0 1 1 ] 

[0 0 12] 
[0013] 

hic J: ox#«>fe*tt«#»»i*iai s 1 &*ftiit#Mii$n s 2 jc#«>fc^ra 
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[0 0 14] 

B#P4 ZWfc-tZ Z\ H tfVg Z> £ T»* 3 o 
[0 0 15] 

[0 0 16] 

[0 0 17] 
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[0 0 19] 
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tzmmisz. ±j&(D&mmmizTiEMfc2tifrMft^mfrb%MnmLTizm 

[0 0 2 4] 

^ ^tc, %mm&bfrv&£±&mmmmzm&&mftmM*mmmz-£y 

[0 0 2 5] 

mm3^izm±i-t^f}\ &&^\%^<Dmm*~^-\z'&^x&mmtfM%-$'z>m 
-a-tbtit &mAiz^^Tmm&ffimm£M<DM&m$£*^tow%.L 

m®m&¥izMLziz%Mmmtti£izMfe-tztJ:i,\ Lip i, sgm^rwt>r 
*$tife>M© i mmizm^^zmm&ffi&m(Dmm*fottM<DmmT~M%.LT 
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[0 0 2 6] 
[0 0 2 7] 

tltt^«UT*So Igffi^r^ED (Ejection Duration) », JtttBfcjfifclfctC;^ 

Ttt, *iliff«MH l cfctf **m«#WjftHM9t l £*M#S!ilMJ 

ftt±^(3!)jRi»tCJ:oTjgiS©-e, £©#13191111*, ^JRaSJe©^ria (Syst 
olic Time) £i3&-£fc-T£ (EI 1 S W#<Z)Q - TtWlCfB^) □ 

[0 0 2 8] 

oT4US*©t»S. Itif M H 2 IC ^ 6 ft/Js hf - ^ P 0 ^ P, 

*^ctr-^p ioit*K:*i;sfcr-^P4*^oi»wiaiiWtt» K*©iR«i^w ( 

Estimated Systolic Time) fcPf&tU 8gffiB#55E D £f£5£-££ &„ 
[0 0 2 9] 

££3T% MMM^c&MA^&U, SfciaHBAK:33v*TfcJft7g7£4*## 
g|&£JCj:oT^ffc^5££#&£*lTVN& 0 £<£>£#>, £ffitf®llU&&7&MH 
2tCft*.T, ^MH3lC^-TJ:e>lC, fcf- ? P 2 £ fcf- ? P 3 U , 

fN1^4C^^f^5 0 *HIfIt'{t 01CDj»ffiMH2, MH3 0S 
^IC^^f, j^PO^fif^^nf^i'y^f (Dictrotic Notch) P4tt© 

i»WWWS:Kffi«MBrEDi:LTflJt*;»-5%<oi:i-e. 

[0 0 3 0] 
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z.o>z£fr*>, mmmmEDit. mm&mm<D ^^mm^mm ( 

Systolic Time) &t>*|£j£<Z)JK#liB#|ig (Estimated Systolic Time) Z^tSlb<D£ 
[0 0 3 1 ] 

3A,&vn 0 BI10<&i»^SWttt, Qi$:I$t It QMtfT^cMM 
WSit^t-t, Q-TW=K»i:ltigt§5„ £0>JK«|H5MaB: 
, JK«JCtt*#jRI««rlHr+«ffiB»IBrT»«^, HX^^ra = lgm^rai:bTm^L 

[0 0 3 2] 

H2®ttttl*aMr<Z)*ffitt& (Watt) £flmi*Bffil$ffl (m 

sec), **|»ttJfil*iftK:»*-«-*?L»« (■ nol/1) T?&& 0 
[0 0 3 3] 

[0 0 3 4] 

# L * V> r £ t>^I £ tlT V> £ 0 
[0 0 3 5] 

[0 0 3 6] 

m2izm-t &oiz, liMWioo [Watt] Igffif$P4ED 



{fJHE4t 2003-3043204 



#2 003-068284 

oo [watt] zmz-zn. «ffii*raEDjwg<fcy, jkm$*<D%wim<Di8m*tfi 
m<tez> B z<D&$km<z>m&. liMWioo [watt] #ia©j*««, ait 

ilLT (Lactate Threshold) 
[0 0 3 7] 

[0 0 3 8] 

iswwfe^ i^iRWi^ratt, ^*H©iiP*»&2 ; ap*'rcDi*raiaiWT? 

iRi»«fOS:aiSLTV^* 0 S3©^«fli^#^m^ra (msec) T?fe»J, iffttt 
tt^WiR»^ra (msec) tfes. Hatc^^^JC^KffiWIBfc^WJRIB 

«ria©ffiKtt, ffiw&»&R r 2 = o. 7044 -e> - 

**y-l. 2456X-87. 1 8t«$n§. 21 tl«k »J , & 
[0 0 3 9] 

ICfcVNT, Slfrftft&ftmmK 1 0 tt, M^ffiSP6 0, fM»afc7gtfcfflfflS7 0 

, #»s^si8o, igm^ra*mBP9 o, m&t%mmm&3i o o&#£ 
SP7 o, ^i&»i^*si5 8 o^^igm^rammai5 9 o(cTigm^r»^gpi i# 

[0 0 4 0] 
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?&m H2^t liM h 3 ) «k»j, tr-^p 0A^e>tr-^P4tcMs^raraiiB (mm 
wed) zw-m-r ^>t)OT'&^ 0 cffi i&mgfctftffiffi i o o msm^mz 

*»J, **#tt^ttWIILT#3ea>a»AW3»«K:Aoferi:S:**i'ef?*. «fc 

[0 0 4 1 ] 

1 0 2 £3 ^IC^-Tsr £tfT*£2>o Z<DWfeB 1 0 2 # e> <Z>ffi#W:Sgfflf$ 
MSEfl;*ffl» l o o tcA*?£*i3 0 

iot, IfUHISKMfilffiooii, Jl&*XIMtffi9ft&KttJ£?*Kffii$n 

[0 0 4 2] 
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a mm^mmwmmn 1 o », j»BHra©*fc&£i-*£H##i 2^, 3® 

fgS#fr 1 2£>=l**#gP20{C=l*?#lf-X5 7^LT«8sns^r-y 
;i/5 8 ^o^-^Oi/S 8©$feSg{R!llc^^e>4xfeil^ffigP6 0 £ Z^AjT'M 

K5 6»Cj:oT(gS*#l 2#*m#©#1Tfcl6»S*l<5. 
[0 0 4 3] 

^g*#:l 2 tin* *#g|5 2 0 &fiS;t.Tfc»K 3***g|S2 0 lZiZT-7)]s 5 
[0 0 4 4] 

H5 (C) tf-*5 7 &flfe»J^Ofcn***8B2 0&a*LT 

J3»K ^-^>5 8 £tf)^$!fcf >2 1^, 7=-*«j8l&*T3fctf>(BLE 

D2 2, 7thh7>^^2 3&IAt^S. 
[0 0 4 5] 

[0 0 4 6] 

mUXftl 2(Z>WaPtCli, ^ilf^fl^t'&fftSCPU (central pr 
ocessing unit) , C P U Si^^S^n ^9 A*<Bffi&fB«*« :* ^ U 

X>f 1 4#^*i^*it2tf *>*lT^£«, 
[0 0 4 7] 

JK«t«lffiS6 Ott, H5 (B) tc^-f £e>fc, t>U-i^ffi;^F6 2 
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[0 0 4 8] 
(M&fftffiffi) 

JDRffi«lffi» 6 0 l±, ^JAfi0 6{C^1-i:e)(C, LED 6 4, 7^hh5>^ 
[0 0 4 9] 

z biz^fawizit. mwtfkmm 6 o x-r ^fsw^^^it^'j, egg 

Skm'PMmz&'DTfcKLfr&K. Vic h h^>^X# 6 5 iCiot^^nS 
ttffiffl 6 0 ©fit MH i: L/Tffi*SftS. r<7)i§£\ LED64fC^TLD$: 
[0 0 5 0] 

riT*, LED6 4©^i5H jfilSttf^^^^nif ><Z)l»iRM^^W^ 

ti, InGaNI (-f >S?7A-#U ©ffiLEDAWlt^S 
. IWLED©»/<^ h;i/ti, 4 5 0 nm#OT^^-^U *<D%% 

[0 0 5 1] 
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illlt^3 0 0 nmfr<o 6 0 0 n m£ "ecDfgffii: b, 3 0 0 nrnJ^TK^g 
« # & -5 * tf) £ -f $> z £ ifi T? £ 5 o 
[0 0 5 2] 

<Z>M&U«cT'&£ 3 0 0 nm^e> 6 0 0 n m * T^&JHI^tCfc VnT, M££ 
[0 0 5 3] 

£f\ *M&tC-£**lS3fc<Z>^*>, a**fH«#7 0 0 nmJ^TO^lt 

3 0 0 nmJ:^«Ii«, &«*IBT«^tfftJKS;ri*©'T? 
, %m&&M®Z 7 0 0 nmJ^Ti: lt%, 3 0 0 n 

m~7 0 0 nm^5 t If^oT, Jg&:*#*M; tcSfcfc < =fo, H>%<r>lBm 

P> 7 0 0 nm^0^[C^t5lM»t<, 8 8 0 nmCO^iC^f-r 

*i»3te«»tcjfcLT3R«f~*&l 0 0^J£Lt*£v> o Lfc^T, £<D«©J:Stc 
, /\^E^n tf>©®^#tt(C-^t>itT, l&ft#4£#*£V^:SfiR*ilc (3 0 0 nm 
*^ 7 0 0 nm) fc^ft^ £: LTM Vn& -£tf)^ffifll&> ifiliStffclC/S £ 

[0 0 5 4] 
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[0 0 5 5] 

kiev^t, Mw^y^po^f), ^n^-r *y >yf P4 *T?<ai$ra 

[0 0 5 6] 

g^^u^fbfs. frt, muzBt&^iz* mm^mm^Q o&, 

» F D P T G - *f^t 9 4 i: ft tt «. 3 0D#ll\ Kfflttffl* 

[0 0 5 7] 

08 (A) ttftiti^ii $ *l felt ©I?l5i P T G, 08 (B) 
MfFDPTG (MM*) , 0 8 (C) tt-MMfSDPTG (fltliSM 
ft-etl^tl^LTV%S= 0 8 (B) C^MWFDPTG^^ 

ffi^raEDftaa^-rsi^^Tf^s. 08 <o ic^i-i:e>&c, ^#c8&#m?s 

DPTGCJt 01 ®3B«j*P 0~P 4 J:yt$!flifc3Sffij&a~e# 

# 0 iot, «mji$Hiiffias9 ow:, -*«^a»s d p tg^&«ibi9ibie d 

[0 0 5 8] 
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REPi:^§ 0 H9Jctt«W<o«J[±*«PTGitiK:^iftREPS:BB<R 
[0 0 5 9] 

^riEDii^trt^t^s. nffittrasftttffitt i o o ^oagffl^isiE 

[0 0 6 0] 
[0 0 6 1] 

+A#3SWCA;*73*l&«JEEtt, (V Q -V + ) XR^ (R 1 +R 2 ) + V 

IltfiVdd, V s s © — ^JCSlCffifDUT^*. 
[0 0 6 2] 

£©fc«>, (v 0 -v + ) tt^fco <t y*£vMg£&y, +A*S8^-tcA*s 

ItPTG©tJEl//<;i/V + J:yt(;^<^. ^cDicJlC 
iE^O^JCjioTB^^^ + AijmjEE^^StlSihlCJaiS. iot, 
ffiMJ±V 0 ^Vd dtfcttVs s<Z)£t><bfr{ci&fn-tS£, A*^3E-fbbTt) 
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[0 0 6 3] 

-^t-feSii:^^, J3&-£(Z>J§ &WLl%mizm£>n2>o .tot, ^tf^^n 

^ra e d LtcbotrnfeT-gz. %m mm ltiixs mi& M^mx & 

tilt. MftWmEDtfM<&Z>V>X\ f^Df^;^f P4^tSMS 
[0 0 6 4] 

itSf l©7-'Jxii^|51 20t, #i«ffi^7 0fr£©ftgm?££7 
-Ux^g|-r^^2(D7-Ux^g|Jl 3 0 £#i3tf£*l3 0 ttlfrM£|&£3|5 8 
Ott, «1, jg 2 © 7 - y xg£f*«|S 1 2 0, 1 3 0©ffl2n?* h 

m>mwtmm®t&&mcxmm.ztiz> B z<Dm^mmm^mmm3 9 o«, 
y, Kffi^mmffi ltffcjfcatis. cffiBrasftttmfls i o o^ MM$cJt 
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[0 0 6 5] 

Hi2i*, &e>izm<DMm®im&mmwi*BLT^&. m 1 1 iz^-t^mmm 

^j^f 7 - 'J x^f bt/tn W i:M«7 - 'J x» l 4 o fc^TSo 
[0 0 6 6] 

^rammgPa Oilbt, H7 05-*, Zl«fc*#»9 2 f 9 4 £SUBLTV*£. 3 
[0 0 6 7] 

[0 0 6 8] 

01314, a»§ft«»flHS«©a&K:tt©JE^«S:^UTV^ 0 
[0 0 6 9] 

:&«>T;J3<. ^©^BB^-^tt, 0 1 3 (C^-t cboic, «IAtfAA»2 0 0 S:^ 
UT3B«ffl$2 1 OtCfH'ISStl^o Ell 3T?lt EI4 ©Igffi^ramb^ffigP 1 0 0 
iZtoZ-TZblZ. a£S»£ffi&&&maiS2 2 0 tfffitt &*iTV**. C1CDM1HI#& 
£tfcffi3P2 2 Ott, ffmB»nHmflS9 O^&Clffi^lSIEDtfjStSI^i 

& sv\««gm^ rate Mist- .638i&^#3»s«:, ffi«as2 
i o^e>ai*ffiLT^fflsi i oicffiTJt-s r*ijcj:y, 

^ffoT^^Mlf^^^ftM (watt) fca^tt^MfflR (beet/ 
min) T«t6iil^t^5 0 
[0 0 7 0] 
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m^mmmmmi o otcrigm^^^iiK^ic^ufe^, uiiiiiL 
ra^ft^m^p i o ofr^<7)m^t>mMMffi®.mikft®2 2 o&ca*£*itv^ 0 

[0 0 7 1 ] 

(nisi) 

^ifittt, igm^r^fc^ms 1 0 oizxmiti&FmEDtfmmwizmtLt- 
mmtmmm^mz'mm l x & * v\. 

[0 0 7 2] 
[0 0 7 3] 

01 4 lc^-t^ffv2/-> 3 o OT'ttAWm^rgPi: LTC^^h 3 3 0CD 
3 2 0T*(Z)WlCg^£T«-e&£ o ^g#fl;g|S 3 2 0 tC»flB«IK# 
JfAP3 2 2JC*fLTia««SE#3 2 4 «Tf8 £ & o T V^ 0 3©K*iE#3 

2 4 tc«jK#jc@^©M»^-i-^iB»s*i, *<Dmm*-3.-itmm*ftm 
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3 2 6lt IiM5II^?LMi5:iSitIi^i:Aofc3i:S:^t5g 
[0 0 7 4] 

X o &ilifr ;* - a. - £ igjg x£ & o ££X o &&&& Sffir * - a - 1* 
[0 0 7 5] 

«»i#oi»9Sics*s*is^*Bfttmas3 5 o 3 6 o iz&mznx 

^^;i/7i/->3 4 O0MffiA8Pi^^I/3 7 OtSU, =gg##gP 3 
7 0T?©fW»JC£^Jg/**r;i/3 7 0 &03f£^S<mcH't5:ft?f#nr^&5o & 
^*EHfcfflfflS3 5 Oli, HUCj^b*ift^SW&ttfii*S. ^«*»«P3 
6 OftlCte, ^CDi&*^SW©^^e)Hl JCaVfQ - HSR BIKE Dt 

ei i 4 icm-rfa»iSE*»A» 322, 324 &im^gp 326 tfH&ic 

[0 0 7 6] 

mw<D%zmttx*m*<Dmw-mn&-*smx*&2> a 

[0 0 7 7] 

«aft^SWtf»©R-R^r|SI*fcttlllR?gt?S^MH 2, MH 3 tfKJD P 0 - P 0 BJW) 
JCjtt-r*Kffli$iafED©«I^ (IE&ttSnfcS8ffii$|3lfcv*e>) &*i«fcU -£4x 
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[05] 05 (a) , 05 (b) M5 (o mzmnmmmmiz 
&z> mm %m ^mwmmwKD^mmv & & . 

[0 6] 05 (b) izjx?mm&&B<Dm&m&<D-MZtt'?m&mT*2b 

s„ 

a 

[0 8] 0 8 (a) \zfaMmi&tf&£2ftf=.mm<DmmMPTG. ms ( 

B) tt-WMfFDPTG C&mWM) s 0 8 (C) ii-»$iSDP 
[09] □>A>-^CTM§:Mfi:Mt§itt^$ti5, m 
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[Ell o] mmfr km 9 IZTjk-t V isxtfnyrtv 

[mil] mmmmizmm-tzMmmx*? hJi^mm-t^mmM^m 

[Ell 4] *l§ifflMM©-it'fe^^T7^->0«rai@t^ 

So 

[015] *ftm&mmm^<Dm<D-MT*&z^#;i^i/-y<Dm®Mm 

MX&Z> a 

i o mmMffi&immmmm. 1 1 igm^r^^s. e o mmfo&m. 
7 o fommmmmm, 8 o i^mmmm^m> 9 o mmmmm.ia,m. 

9 2 -^^gP, 9 4 -frffifrm. 9 6 

ioo igffi^ra^t^mau, iio ^mm. 120 n®7-'j 

X^M, 130 $2ffl7-'JxM 14 0 ^7-Ux^g|g[5, 

200 Atim, 2 1 0 iB-iiBP, 220 mmnffimmtkm3> 300 

, 3 4 0 UK, 3 10 mm&B!,^ 3 2 0, 3 6 0 

322 mmmfoMAn. 324 t2^^> 326 &,m cmmm , 

3 3 0, 3 7 0 rft^ffiTjgJk 3 5 0 4>«®#iffi3|S 
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